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It is very important that designers recognize the benefits and limitations of different usability inspection
methods. This is because the quality of the usability evaluation is dependent on the method used. Two of
the most popular usability evaluation techniques are user testing and heuristic analysis. The main
objective of this study was to compare the efficiency and effectiveness between user testing and heuristic
analysis in evaluating four different commercial web sites. The results showed that both user testing and
heuristic analysis addressed different usability problems. Analysis by severity of problems found and
diminishing return analysis model on the relationship between the number of new problems discovered
with users and evaluators used showed that both methods are equally efficient and effective in
addressing different categories of usability problems. These significant differences found between these
two methods suggested that the two methods are complimentary and should not be competing. In order
for better evaluation results, both user testing and heuristic analysis are still needed.

Relevance to industry: The research findings from this study will be of particular value to the web
development industry and communities. Knowledge regarding the differences between user testing and
heuristic evaluation will enable appropriate business decisions to be made on when and how to apply
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these methods to improve the overall efficiency of the design process.
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1. Introduction

On the web, usability plays a crucial role as user experience is
emphasized above anything else and it is an inherent design
characteristic and requirement, and closely related to various user
errors (Rexfelt and Rosenblad, 2006; Latorella and Prabhu, 2000;
Gramopadhye and Drury, 2000). Thus, it is essential to create
a well-designed web site that is highly usable. The question is one,
of deciding what constitutes a well-designed site and how to
evaluate the same? Different usability evaluation techniques have
been developed and incorporated into the design and development
of web sites. Among these techniques, user testing and heuristic
analysis are perhaps two of the most popular ones.

1.1. Comparison of two methods

Both user testing and heuristic evaluation methods provide
valuable insight of usability problems in both ‘finished-ready-to-
launch-interface’ as well as in ‘iterative design-construction phase
of an interface’. User testing relies mainly on the experience and
comments of the users and is usually conducted in a scenario-based
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environment. As a result, user testing would usually evaluate
according to what already exists, rather than to what is possible. On
the other hand, heuristic analysis relies mainly on the expertise and
knowledge of human factors engineers that would evaluate the
web site based on a set of heuristics. Both of these methods have
their individual strengths and weaknesses, and neither one guar-
antees an optimal result. The issue of whether these methods are
complementary or competing, has been the topic of considerable
research.

A number of published studies have compared these evaluation
methods. Liljegren and Osvalder (2004) investigated efficiencies of
several types of usability evaluation tools. They found that
a particular tool is most efficient for a specific aspect of the user
interface and for a certain sequence, for example, user testing
works better when a cognitive walkthrough is done and certain
trials have been performed. Jeffries et al. (1991) had found that
heuristic analysis discovered approximately three times more
problems than user testing. Heuristic analysis found 105 problems
while user testing found 31 problems. However, Jeffries et al. (1991)
reported that more severe problems were discovered through user
testing, as compared to heuristic analysis. Liljegren (2006) inves-
tigated four common methods including hierarchical task analysis,
cognitive walkthrough, heuristic evaluation and user testing, based
on their thoroughness, validity, reliability, cost effectiveness and
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clarity. It has been found that user testing is recommended to be
the primary method in usability evaluations, as they fulfill the
criteria and address the ‘difficulty to make errors’ aspect of overall
usability. Lindgaard (2006) has also found similar results. Nielsen
and Mack (1994) used 11 evaluators for heuristic analysis and 4
subjects for user testing to find usability problems in a complex
telephone company application. The two methods found 17
common problems while heuristic analysis found 23 problems
unique to itself and user testing found 4 problems unique to it.
Doubleday et al. (1997) had used heuristic analysis and user testing
to evaluate an information retrieval interface. A total of 5 evaluators
and 20 subjects participated in this study. Approximately, 39% of
the usability problems were discovered by user testing, while 40%
were unique to heuristic analysis. The rest were common to both
methods. Desurvire et al. (1992) had used different groups of
experts to perform heuristic analysis. User testing was used as
a bench mark to assess the total number of problems and evaluated
heuristic analysis against this. Desurvire et al. (1992) reported that
heuristic analysis predicted 44% of the total problems and 29% of
the severe problems. There is an issue with user testing being used
as a bench mark to compare the ability of heuristic analysis
(Desurvire et al., 1992). The power of “seeing is believing” creates
a bias for software developers towards user testing (Nielsen and
Mack, 1994), as usability problems that are not detected by user
testing are considered to be “false positive” problems. Not all
usability problems are detected in user testing, and some of the
missed problems can indeed be very real and costly. Nielsen and
Mack (1994) argues that these problems may not have been
detected because their impact may have been too short a duration
to be observed, and some problems may occur too infrequently to
be observed by small groups of users that were tested. Users may
also demonstrate an ability to perform the task, in spite of the
interface error (Doubleday et al., 1997). Further diversity of users of
web sites across the globe, prohibits user testing by all segments of
global users. As a result, usability problems that were deemed to be
“false positive” problems may be real problems in actual usage.

Studies also reported differences in the type of usability prob-
lems that were discovered by both the usability inspection
methods. Jeffries et al. (1991) defined three different types of
usability categories, which include consistency, recurring, and
general problems. However, these three categories, alone, fail to
represent all the common types of problems encountered by
a typical user interface. It is also relevant to mention here that
problems differ in severity. Some of the problems may be superfi-
cial and frustrating at best, while others may be functionally
debilitating.

1.2. Number and type of evaluators

Number of evaluators used in different studies varied. For
example, Nielsen and Mack (1994) used three times more subjects
for heuristic evaluation as compared to user testing. On the other
hand, Doubleday et al. (1997) used more people for user testing
than for heuristic evaluation. Although, Jeffries et al. (1991) used
roughly an equal number of users and evaluators, the sample size
was relatively small, and the conclusions drawn were interface
specific and lacked generalizability.

Nielsen and Landauer (1993) were the first to develop a rela-
tionship between the number of subjects/evaluators and the
number of problems found. They showed that the number of
usability problems found in both user testing and heuristic analysis
with n users is

ProblemsFound (i) = N(1 — (1 —L)")

where ProblemsFound (i) is the number of different usability
problems found by aggregating reports from i independent evalu-
ators, N is the total number of usability problems in the design, L is
the proportion of usability problems discovered while testing with
a single user, and n is the number of users.

From the study, Nielsen and Landauer (1993) claim that 5 users
are enough to catch 85% of the problems on practically all web sites.
Nielsen and Landauer (1993) also reported that as the number of
evaluators increased, the additional problems discovered per
evaluator decreased. The study has been accepted as an industry
standard (Nielsen and Landauer, 1993). However, Spool and
Schroeder (2001) have reported different results. They conducted
an user testing on a web site with 49 users, who were asked to
perform a single task, i.e., to purchase a product. The result of the
study revealed that five users could only find 35% of the problems.
Woolrych and Cockton (2002) also reached the conclusion that 5
users are not adequate.

For heuristic analysis, Nielsen and Mack (1994) recommends
using 3-5 evaluators if “single expert” usability specialists were
utilized. They recommend using 2-3 evaluators if “double expert”
usability specialists were used. Double experts found 60% of the
usability problems, making them 2.7 times as good as novices and
1.5 times as good as single experts. A “double expert” evaluator is
defined as a person with a usability background and a specific
application area. A “single expert” evaluator is defined as a person
with general usability experiences. The level of expertise of the
evaluators is a very important factor, as there is a systematic group
difference in evaluator performance in addition to individual
performance (Nielsen and Mack, 1994; Nielsen and Molich, 1990).
Thus better results would be obtained if the right group of evalu-
ators were utilized. Also there is considerable amount of individual
differences in problems, identified by experts, in heuristic evalua-
tion. In fact the comparative usability evaluation (CUE) method
advocated by Molich et al. (1998) uses these differences to improve
end use customer applications.

In summary, considerable confusion exists in literature on the
relative effectiveness of user testing and heuristic evaluation of web
evaluation. It is a fact that these methods identify more unique
problems than common ones. The number of problems identified by
both these methods should be greater than either alone. It is possible
that they may be complementary instead of competing. It is clear,
however, that the number of evaluators, number of subjects, types of
evaluators and subjects, and scenarios used, all influence the eval-
uation process. Further, development of a web site involves number
of stages, starting from concept design to final construction and
launch. Published studies have not looked at relative usefulness of
user testing and heuristic analysis at different design and develop-
ment stages. The evaluation needs are different at these stages.
Earlier stages in the design may warrant quick and easy methods
that give immediate feedback, while later stages with more details
added to the design and high fidelity prototype available may
warrant scenario-based user testing (Preece et al., 2002).

The primary purpose of the present study was to compare user
testing and heuristic analysis. The intent was also to compare the
quantity, severity, and type of usability problems discovered by
both methods. The final objective was to develop functional rela-
tionship between the number of new usability problems found and
the number of users or evaluators used.

2. Method
2.1. The interface

A total of four existing commercial web sites were evaluated for
this study, the first two web sites were considered to have an average
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number of usability problems, while the other two were considered
to have a high number of usability problems. The rationale for this
was to have a reasonable number of usability problems that could
facilitate comparison of the two evaluation methods. Typically web
sites, in their earlier stages of development, are expected to have
larger number of usability problems than those at later stages of
development. A screening procedure was used to select the web sites,
from a candidate list of potential sites. The procedure involved scoring
a test list of sites on practical usability criteria by five practitioners.
The top two and the bottom two were then selected (Tan, 2003).
These are referred as sites A1, A2, B1, and B2 ,respectively, hereafter.

The first web site provided information, reviews, and ratings to
its members on various consumer products. The second web site
primarily sold nutrition supplements and vitamins. The third web
site sold computer, software, and networking products. It also
provided financing programs for the products that they sold. The
fourth web site sold rare and collectable watches.

2.2. Subjects

A total of 12 users were recruited for user testing and 9 evalu-
ators were recruited for heuristic analysis for each of the web sites.
Users for user testing were recruited based on a profile that was
established by surveying a representative sample of the user pop-
ulation. These users were non-experts and non-power users, which
means they have not had any web evaluation experiences but with
some experience in surfing the web.

Experts were recruited for performing heuristic analysis. For
this study an expert was defined as one, who had graduate level
coursework in human computer interaction, and in human factors
of web design, who had already been educated and participated in
at least one heuristic web evaluation project. This is consistent with
the notion that expert evaluators should be used for heuristic
evaluation, as they provide better results (Desurvire et al., 1992).

2.3. Scenarios

Typically user testing is driven by scenarios-based tasks that
users need to perform, while heuristic analysis is driven by the
exploration and evaluation of the web sites by evaluators as they
see fit. Heuristic analysis evaluators will decide on their own as to
how they want to proceed with evaluating the interface (Nielsen
and Mack, 1994). A total of 5 scenarios that represented typical site
usage situations in real life were given to both the users and eval-
uators. Scenarios are similar across the web sites, the following list
illustrates a sample scenario list for one web site:

e Scenario 1—registration on the site and creating a notebook.
e Scenario 2—researching information on a specific automobile.
e Scenario 3—use of tools.

e Scenario 4—researching information on a consumer product.
e Scenario 5—exit the site-access saved payment information.

These scenarios for user testing detailed the task that users were
required to perform, while the scenarios for heuristic analysis were
open ended and went to the extent of highlighting the areas that
evaluators would need to evaluate. The purpose of keeping the
scenarios same for both methods of evaluation was to facilitate
comparison across these methods.

2.4. Procedure
2.4.1. User testing procedure

The experiment included three sessions: the planning session,
the testing session, and the reporting session (Tan, 2003). During

the planning stage, the subjects explained the testing procedure
using a set of training scenarios. They were also explained about the
post-evaluation questionnaires, which they were supposed to
respond to, after the test. The post-evaluation questionnaire dealt
with users’ general impression of the web site, usage of termi-
nology, information content, and information structure. During the
testing, problems and feedbacks from users were recorded. In the
post-testing session, users were given the opportunity to provide
feedback and opinion regarding problems that they had faced
during the test. It also served as an opportunity for the observer to
clarify any doubts that they might have had during the test with
regard to the observations made. In the reporting stage, the
inherent problems and inconsistencies according to post-evalua-
tion questionnaires, interviews, and expert discussions were
identified.

2.4.2. Heuristics analysis procedure

The evaluators independently examined the interfaces and
judged their compliance with a set of heuristics. Most of the
heuristics suggested by Nielsen and Mack (1994) was used and all
evaluators are familiar with these heuristics. Each evaluator
worked through the interface at least twice. The first time to get
a feel for the flow of the interaction, and the second time to focus on
the specific interface elements within the context of the larger
whole (Nielsen and Mack, 1994). They were also required to be as
specific as possible and to list each usability problem separately.
After the completion of heuristic analysis a debriefing session was
held where the findings of the study were reported and compiled.

2.5. Design

A mixed factorial design was used. The independent variables
were: (a) method of evaluation, (b) type of site, and (c) scenarios.
The dependent variables were performance time, number, type,
and severity of problems.

3. Results

Data were analysed using analyses of variance (ANOVA). Table 1
shows the ANOVA summary on number of problems found.

While the web sites were expected to show different amount of
usability problems (they were selected on that basis), the signifi-
cance of evaluation method was interesting. Among the usability
problems found by the evaluation methods being tested here,
a small proportion was found by both, while a large proportion of
problems were different and method specific. Table 2 gives the total
number of problems identified by the two methods. Common
problems refer to intersection of problems found by the two
methods, and percentage refers to the percentage of problems
divided by the total number of problems. From these, it can be
noted that:

e Heuristic analysis discovered about 60% of the problems, while
user testing discovered 30% of the problems. The remaining
10% of the problems were discovered by both the methods.

e The above findings were consistent across both the site type.

Table 1

ANOVA summary.

Source Significance
Web site type Significant
Evaluation method Significant
Scenarios Significant

Web site types*method Not significant
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Table 2
Number of usability problems found by user testing and heuristic analysis.

Website Website Subtotal for Web site Web site Subtotal for
Al A2 Aland A2 Bl B2 B1 and B2
(percentage) (percentage)
Common 5 8 13 (7%) 11 15 26 (11%)
Heuristics 55 46 101 (58%) 78 72 150 (61%)
User 23 38 61 (35%) 45 24 69 (28%)
Total 73 76 149 102 81 183

e Heuristic analysis appeared to identify more number of prob-
lems than user testing.

3.1. Analysis by severity of problems

The problems were classified on the basis of severity. Not all
usability problems are similar. One would expect problems to have
a range of effects on the site usability with some crippling the
functionality, while others just being cosmetic. A set of severity
criteria was established to rate the severity of the problems. The
three different severity ratings included severe, medium, and mild
problems.

e Severe problems—includes catastrophic usability problems
where users are unable to do their work and major problems
where users have difficulty, but are able to find workarounds.
Fixing them is mandatory.

e Medium problems—includes medium usability problems
where users stumble over the problem, but can quickly adapt
to it. Fixing them should be given medium priority.

e Mild problems—includes minor usability problems where
users can easily work around the problem. Fixing them should
be given low priority.

Fig. 1 shows the severity levels of the problems identified by the
two evaluation methods. It appears that the respective proportion
of problems of type ‘severe’, ‘medium’, and ‘mild’ is same for the
two evaluation methods. Table 3 shows the distribution (in
proportion) of problems identified by severity for the good and bad
sites. It appears that the respective proportion of problems of type

Average Severity for Usability Method

35
O Severe
30
B Medium
25 0O Mild
20
15
10
5
0 T
Heuristics User

Fig. 1. Distribution of problems by severity by the two evaluation methods (y-axis:
severity score).

Table 3
Distribution of problems (number of problems found) by severity type identified by
the two evaluation methods for good and bad sites.

Severe Medium Mild
Sites A1 and A2—HA 37 28 35
Sites A1 and A2—UT 27 42 31
Sites B1 and B2—HA 34 33 33
Sites B1 and B2—UT 35 32 33

UT=user testing.
HA=heuristic analysis.

‘severe’, ‘medium’, and ‘mild’ are similar for the two types of sites as
well.

3.2. Analysis by site attributes

In designing a site, there are different attributes such as content,
navigation, and compatibility that need to be addressed. A total of
seven site attributes were developed (Tan, 2003). The next step was
to study the distribution of problems with respect to these site
attributes. The problems identified were classified into these seven
attributes.

e Attribute [—navigation

e Attribute [l—compatibility

e Attribute Ill—information content

e Attribute [IV—Ilayout organization and structure
e Attribute V—usability and availability of tools
e Attribute VI—common look and feel

e Attribute VII—security and privacy

A mean comparison analysis was conducted on the number of
problems found for the two methods on these seven categories. The
analysis reveals that both user testing and heuristic analysis are
equally effective in addressing the different usability problems with
the exception of attribute II, which address the compatibility issues,
and attribute VII, which address the security and privacy issues.
User testing had totally failed to address both these issues. All seven
usability categories consisted of severe, medium, and mild prob-
lems. Attributes II and VII are deemed as more important they
consisted of only severe and medium problems. Table 4 illustrates
the distribution of problems found for the seven attributes across
three severity levels and three types of problems. Fig. 2 shows the
distribution of problems identified by the seven attributes. It can be
seen that most severe problems are found in attributes 1 and 5,
most medium problems found in 1, 3, 5, and 7; and most mild
problems found in 1, 3, 4, 5, and 7. So for both evaluation methods,
Attribute I (navigation) appears to be the most, followed by attri-
butes III (content), IV (layout), V (usability), and VI (look and feel).

Table 4
Distribution of problems (number of problems) by attributes, severity level and
evaluation types.

Severity Type Seven attributes
I Il I v \'% VI VI
Severe Common 11 0 2 4 10 1 5
Heuristic 37 3 7 8 33 3 15
User 17 0 11 4 18 1 4
Medium Common 12 0 32 5 5 5 0
Heuristic 62 4 14 22 42 17 5
User 35 0 0 18 14 19 1
Mild Common 1 0 0 1 0 1 0
Heuristic 22 0 28 17 10 19 0
User 21 0 19 11 9 10 0
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Fig. 2. Distribution of problems identified by Severity and by attributes (y-axis:
Number of problems found).

Fig. 3 shows a similar plot for the problems identified by the two
methods of evaluation across the seven attributes. It is consistent
with Figs. 1 and 2, in the sense that (a) heuristic evaluation iden-
tified more number of problems, and (b) attributes I, III, IV, V, and VI
were the most predominant for both methods of evaluation.

3.3. Cumulative analysis

Fig. 4 shows the plot of cumulative number of problems iden-
tified by number of evaluators. The plots do become asymptotic

35.0
E Common
30.0 A B Heuristics [
O User
25.0
20.0 -
15.0 +
10.0 -
5.0 I
OO B T . T T T T T
| I} 1l \Y V VI VII

Fig. 3. Distribution of problems identified by method of evaluation and by attributes
(y-axis: number of problems found).

Average Cummulative Problems
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70 1 Bad Heuristic
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20 //‘f:
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Number of Evaluators

Number of Problems Found
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Fig. 4. Plot of cumulative problems and number of evaluators for one bad site and one
good site.

after 7 or 8 evaluators. Fig. 4 seems to be very similar in shape to the
one reported by Nielsen and Landauer (1993). At this point it was
decided to fit an appropriate equation to the data.

3.4. Model development

Previous research has identified that as the number of users or
evaluators increase in user testing and/or heuristic analysis, the
number of additional new problems found would decrease (Nielsen
and Landauer, 1993), that is to say, the marginal number of new
problems discovered decreases with increased number of new
users and evaluators. This relationship is defined as diminishing
return relationship. Both Nielsen and Landauer (1993) and Spool
and Schroeder (2001) have shown that there is a diminishing
return relationship between the number of new problems
discovered with users and evaluators used in a usability study.
Table 5 shows the summary of equations, while Fig. 5 shows the
plot of the best model.

From Fig. 5, the following observations can be made:

e User testing and heuristic analysis have the same diminishing
relationship, if the sample size of the users and evaluators were
less than 5. However, it is known at this point that the two
methods identify different usability problems.

e Heuristic analysis tends to discover more new problems, for
each added evaluator, if more than 5 evaluators are utilized.

o Five evaluators could only find 35% of the usability problems in
a user interface. This is different from what Neilson reported in
his study (Neilson, 1993). The author reported that 5 evaluators
are adequate to identify 75% of the usability problems.

Table 5
Summary of fitted functions.
Method Equations R? (%) Preferred
uT Number of problems=exp(—0.665036— 81.98
1.80281/Users)
uT Number of problems=1/(1.28751+8.89685/Users) 92.22 X

HA Number of problems=exp(—0.647765—1.86869/ 88.84
Evaluators)

HA Number of problems=1/(0.934244+9.94869/ 90.82 X
Evaluators)

UT=user testing.
HA=heuristic analysis.



626 W.-s. Tan et al. / International Journal of Industrial Ergonomics 39 (2009) 621-627

Diminishing Return Relationship
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Fig. 5. Plot of the developed model extrapolation data vs. fitted data.

4. Discussion

Every user interface has its fair share of usability problems.
Unfortunately, the exact number and type of problems are not
known. Web site evaluation methods such as user testing and
heuristic analysis seek to solve this dilemma by detecting and
predicting these usability problems. With every usability inspec-
tion, a little bit more is learned about the user interface. Some of the
usability problems can easily be detected, while some may be
harder to detect.

The primary intent of this study was to compare the efficiency
and effectiveness of user testing and heuristic analysis in detecting
and predicting usability problems. From this study it can be
concluded that:

e Both user testing and heuristic methods compliment each
other. Neither one method can be replaced by the other.

e The two methods address different problems and different
levels of severity. Due to the different techniques used in the
two methods, the content and the nature of the problems
found by these two methods vary to some extent. Heuristic
evaluation tends to cover more high-level structural problems
and likely to address some of the root causes of these problems,
because evaluators have the flexibility to assess every aspect of
the feature, while user testing is solely dependent on the pre-
defined scenarios. If the scenario did not include a possibility of
failure, then this problem remains salient from user testing. But
on the other hand, user testing can reveal some detail levels of
a certain design feature because user is required to get to the
task level to complete it. For example, in heuristic evaluation,
evaluators identified problems such as “Site tools provided at
the bottom are too many”, “Page length not printer friendly,”
“Information tool should be a narrow search when particular
item is viewed"”, but failed to identify problems such as “Unable
to locate submit button for shipping information”, “Search
result list items not appropriate based not keyword (vitamin
B)” etc., but rather easily reported from user testing. In our
study, heuristic evaluation covered a wider range of problems
than the user testing. This can be seen from the distribution of
the seven categories of the problems found from these two
methods.

e Heuristic analysis identifies more number of problems than
user testing.

e Given that web development goes through different stages,
from initial concept to final construction, these methods may
have better, individual validity at different stages.

e This study found that 5 subjects or evaluators could find only
35% of the usability problems in a user interface. This is not
consistent with results reported by Nielsen and Mack (1994).
There, Nielsen and Mack (1994) reported that 5 users are
adequate to address as many as 85% of the usability problems
on a web site. One possible explanation may be attributed to
the fact that Nielsen and Mack (1994) had not assumed the
total number of problems in a web site to be the sum of
problems addressed by both the user testing and heuristic.
Another possible reason could be the definition of experts in
heuristic evaluation. Some evaluators used in this study might
not be qualified as a true expert so their ability of finding more
comprehensive usability problems could be limited.

e The result from this study is more consistent with Spool and
Schroeder (2001), who estimated that 5 users could only find
35% of the problems.

e For heuristic analysis, the numbers of evaluators required are
dependent on two important factors, which include the
heuristic used, and the level of experience of the heuristic
evaluators. For example, it can be suggested that given a more
detailed set of heuristics or a more seasoned evaluator, it may
take fewer evaluators to address the same amount of usability
problems. Although this study did not address this issue
specifically, but based on data and observation from this study,
it is believed that 2-3 highly experienced evaluators, or 3-5
intermediately experienced evaluators will be adequate to
evaluate an interface.

In summary, our recommendations are that both user testing
and heuristic analysis are needed in a usability study. This is
consistent with other studies that have consistently shown that
different methods have different strengths; the best evaluation of
a user interface comes from applying multiple evaluation tech-
niques (Jeffries et al., 1991; Desurvire et al., 1992). However, in order
to reap the optimal benefits, both user testing and heuristic analysis
should be used in different stages of the user interface design
process. We believe that heuristic analysis should be implemented
at early stages of the development process, while user testing
should be conducted at a later stage of the development process.

Itis believed that the difference in nature of these two techniques
would make them appropriate for different testing purposes. In our
study, heuristic analysis finds more problems than user testing
because it provides more freedom exploring the interface, while
user testing needs a well-developed test bed and in a more
controlled environment (Preece et al., 2002). Typically at the earlier
design stage, the interface is often not fully developed. Heuristic
analysis would be able to project potential usability problems,
a quality that user testing lacks. Feedbacks from heuristic analysis
can be used to create a design standard for the rest of the web site.
After design improvements are made, following the initial heuristic
analysis, a thorough user testing is required as user testing and
heuristic analysis finds very different and specific types of problems.
User testing would be able to assess the usability issues most
pertinent to users much more directly, without bothering with the
basic problems. Feedback from user testing can be used to fine-tune
the web site, which is typically done at the later stage of the design
process. User testing may also detect potential new usability prob-
lems that were the direct result of the design improvement.

In conclusion, our study showed that both user testing and
heuristic analysis are needed in a usability study. In order to reap
the optimal benefits, it is believed that both user testing and
heuristic analysis should be used in different stages of the user
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interface design process. Since web pages have content and usage
that are specific to that domain, one can only make high-level
generalization from this study. More study, specific to the web page
of interest would be needed to make specific recommendations.
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